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The present invention relates generally to a systerri 
for detecting the position of a control pedal and produc- 
ing an electrical signal in responsive to the position of 
the control pedal and, more particularly, to a system for 
detecting the position of an accelerator pedal of a work 
vehicle and producing a pulse-width-modulated signal 
correlative to a desired engine speed. 

In the past, the most common means of communi- 
cating a desired engine speed to an engine has been a 
mechanical linkage from the accelerator pedal to the en- 
gine throttle valve. Hoyvever, modern engines are 
equipped with electronic engine controllers and it is de- 
sirable to replace the mechanical linkage with an elec- 
tronic equivalent. More particularly, it Is desirable to pro- 
vide a pedal position sensor for delivering an electrical 
signal which is responsive to the position of the pedal. 

It is common in the art to utilize a a pedal mounted 
potentiometer to produce an analog signal in response 
to the position of an accelerator pedal. The engine con- 
troller receives the analog signal and calculates a de- 
sired engine speed based on an empirical derived rela- 
tionship. In order to eliminate unnecessary mechanical 
devices, it is preferable to mount the sensor directly on 
the pedal. In such a location, the potentiometer is sub- 
ject to a variety of extreme conditions including serious 
vibration, dust, etc. Therefore, it is possible for a fragile 
electrical device, such as a potentiometer, to malfunc- 
tion and produce a signal which is not indicative of the 
actual pedal position. 

US-A-4.51 9,360 and US-A-4,603,675 disclose sys- 
tems for detecting when a potentiometer adapted to 
sense pedal position is malfunctioning. More specifical- 
ly, both systems indicate when the engine throttle re- 
mains open even though the accelerator pedal is fully 
released. In order to perform this function, both systems 
require an extra sensor for detecting when the acceler- 
ator pedal is fully released. However, even these sys- 
tems are further subject to inaccuracies induced by elec- 
tromagnetic interference and wiring harness degrada- 
tion. 

More particularly, electromagnetic interference can 
interfere with the analog signal produced by the poten- 
tiometer thereby providing an inaccurate signal to the 
engine controller. The greater the distance between the 
pedal mounted potentiometer and the engine controller, 
the more likely it is that interference will affect the analog 
signal. Filters in the engine controller can be used to 
remove electromagnetic interference from an oscillating 
portion of the analog signal; however, filters cannot cor- 
rect for any change in a DC voltage offset induced by 
the electromagnetic interference. The engine controller 
can not be programmed to distinguish between a DC 
offset caused by electromagnetic interference and one 
correctly representing the accelerator pedal position. 

In addition, the above mentioned extreme condi- 
tions can also lead to a degradation of the wiring har- 



ness used to conTTect the potentiometer to the engine 
controller. For example, moisture can induce conductiv- 
ity between individual wires in the wiring harness, arid 
over time the resistance of individual wires in the wiring 
s harness can change. This wiring harness degradation 
can induce inaccuracies in the signal received by the 
engine controller similar to those caused by electromag- 
netic interference. 

Other systems currently address the above men- 
10 tioned problems by combining a pedal sensing potenti- 
ometer and a conditioning circuit in a single signal gen- 
erating apparatus. The conditioning circuit modifies the 
analog signal delivered by the potentiometer and pro- 
duces a pulse-width-modulated signal in response to 
IS the accelerator pedal position. Due to the close proxim- 
ity of the potentiometer and the conditioning circuit, the 
effects of electromagnetic interference oh the analog 
signal delh/ered to the conditioning circuit are negligible. 
Furthermore, the engine controller can be programmed 
20 to recognize invalid waveforms in the pulse-width-mod- 
ulated signal which are caused by electromagnetic in- 
terference and wiring harness degradation. 

To date, signal generating units having both a po- 
tentiometer and conditioning circuit in a single unit are 
25 not pedal mounted. Therefore, a mechanical linkage is 
used to connect the accelerator pedal to the signal gen- 
erating apparatus. Due to the unit's remote location, in- 
stallation and maintenance are made difficult, expense 
is incurred, and a mechanical linkage is once more re- 
30 quired by such systems. 

The present invention is directed to addressing the 
above mentioned problems with an apparatus that can 
be easily mounted directly on an accelerator pedal. 
While the present invention Is described for use with an 
35 accelerator pedal it is recognized that such an appara- 
tus could be adapted for use with numerous other con- 
trol pedals. 

In accordance with the present invention, a signal 
generating apparatus for mounting directly on a vehicle 

40 pedal and delivering a pulse-width-modulated signal re- 
sponsive to the position of a movable mechanical mem- 
' ber, comprises a circuit board having first and second 
sides; a potentiometer having a movable wiper and a 
stationary portion, the movable wiper being movable 

^ contact with the stationary portion, the movable wiper 
and the stationary portion being positioned on the circuit 
board first side and the movable wiper being connected 
to and movable with the movable mechanical member; 
and a conditioning circuit being positioned on the circuit 

50 board second side, electrically connected through the 
circuit board to the potentiometer stationary portion and 
arranged to deliver the pulse-width-modulated signal re- 
sponsive to the position of the movable wiper on the po- 
tentiometer stationary portion. 

55 In the accompanying drawings: 

Fig. 1 is a diagrammatic side view of a pedal mount- 
ed sensor adapted to deliver a signal in response to the 
position of the pedal. 
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Fig. 2 is a diagramn^^pectional partial view taken 
along line 1 1 -I I of Fig. 1. 

Fig. 3 is a diagrammatic sectional partial view taken 
along line 111:111 of Fig. 2. 

Fig. 4 is a diagrammatic sectional partial view taken 
along line IV-I V of Fig. 2. 

Fig. 5 is a functional block diagram of an embodi- 
ment of the pedal mounted position sensor of Fig. 1. 

Fig. 1 illustrates the relationship between an accel- 
erator pedal unit 1 2 of a work vehicle (not shown) and 
a signal generating apparatus 10. The signal generating 
apparatus 10 produces a pulse-width-modulaled signal 
having a duty factor responsive to the position .of the 
pedal 14, and delivers the signal to an engine controller 
16. The pedal 14 is illustrative and the signal generating 
apparatus 10 can be adapted for use with other movable 
mechanical members. In a preferred embodiment the 
accelerator pedal unit 12 is a series WM-516 manufac- 
tured by Williams Precision Controls of Portland, Ore- 
gon, and includes the pedal 14, a hinge 18. a baseplate 
20, a lever 22, and a pin 24. The base plate 20 has a 
horizontal portion 26 rigidly attached to the vehicle 
franne 28 by anchor bolts 30a-30b, for example. The 
base plate 20 further includes an angled portion 32 
which is fixed relative to the vehicle frame 28. The pedal 
1 4 is pivotally movable about the hinge 1 8 relative to the 
work vehicle frame 28. Preferably the hinge 18 can be 
positioned on the base plate horizontal portion 26 as 
shown; however, the hinge 18 can also be rigidly at- 
tached to the vehicle frame 28. 

The pedal 14 is movable between a first position 
corresponding to engine idle speed and a second posi- 
tion corresponding to maximum engine speed. A pedal 
return spring (not shown) biases the pedal 1 4 to the first 
position. The pin 24 is positioned on the pedal lower por- 
tion 34 and is rotatable relative to and in response to 
pivotal movement of the pedal 14 by the lever 22. The 
lever 22 has first and second end portions 23.25. The 
lever first end portion 23 is fixedly connected to the pin 
24 and the lever second end portion 25 includes a roller 
36 in contact with and movable along the base plate an- 
gled portion 32 in response to movement of the pedal 
14. 

In a preferred embodiment, a pair of connecting 
bolts 38a,38b are used to attach the signal generating 
apparatus 10 to the pedal 14. However, it is foreseeable 
to accomplish this connecting function using adhesives 
or other fasteners. The signal generating apparatus 10 
is electrically connected to a source of positive battery 
voltage, to ground, and to the engine controller 16 by 
respective wires 40, 42, and 44. 

Referring now to Figs. 2, 3, and 4, a circuit board 
46 has first and second sides 48.50. A rotatable poten- 
tiometer 52 has a movable wiper 54 in movable contact 
with a stationary portion 56. The potentiometer Is posi- 
tioned on the circuit board first side 48. and delivers a 
DC voltage in responsive to the position of the pedal 14 
shown in Fig. 1 . The potentiometer stationary portion 56 



includes a resl^^strip 58 and a conductive strip 64. 
The resistive strip is connected between a first voltage 
source 60 and a higher potential second voltage source 
62 by respective wires 61 and 63. Preferably the resis- 
s tive strip 58 and the conductive strip 64 are screen print- 
ed on the circuit board first side 48; however, it is fore- 
seeable to position the strips 58,64 on the circuit board 
first side 48 using methods such as etching, insert mold- 
ing, compression molding, etc. The movable wiper 54 is 
10 of negligible resistance and effectively forms a short cir- 
cuit from the resistive strip 58 to the conductive strip 64. 
Thus, the entire conductive strip 64 is maintained at DC 
voltage potential correlative to the position of the mov- 
able wiper 54 on the resistive strip 58. One skilled in the 
IS art will recognize that the potentiometer 52 could be re- 
placed, for example, by a variable capacitance or induct- 
ance device. 

A conditioning circuit 66 is located on the circuit 
board second side 50 and is electrically connected to 
20 the conductive strip 64 by a wire 68. The conditioning 
circuit 66 receives the DC voltage delivered by the po- 
tentiometer 52 and delivers a pulse-width-modulated 
signal having a duty factor responsive to this DC voltage 
on the wire 44. 

25 A housing 70 is of sufficient size to contain the con- 
ditioning circuit 66, the circuit board 46 and the potenti- 
ometer 52. In the preferred embodiment, the housing 70 
is constructed of polyetherimide, but the housing 70 
could be formed from numerous other nnaterials. An 

30 epoxy resin 74 filling the void 76 between the housing 
70 and the circuit board 46 hermetically seals the con- 
ditioning circuit 66. circuit board 46 and potentiometer 
52 within the housing 70. The housing 70 and epoxy res- 
in 74 support the circuitry and protect against possible 

35 malfunctions such as short circuits and broken wires 
within the signal generating apparatus 10. 

The housing 70 includes a molded Votor 78 having 
a first end 80 integrally engaging and movable with the 
pin 24, shown in Fig. 1, and a second end 82 fixedly 

40 connected to the movable wiper 54. Thus, when the pin 
24 rotates, the movable wiper 54 moves along the re- 
sistive strip 58 causing the potentiometer 52 to deliver 
a DC voltage correlative to the position of the pin 24. 
The molded rotor 78 can be constructed of any one of 

45 numerous nonconduclive materials but is preferably 
polyetherimide. A return spring 84 has a first end 86 con- 
nected to the molded rotor second end 82 and a second 
end 88 connected to the housing 70, and is adapted to 
bias the molded rotor 78 to a preselected position. 

so Turning now to Fig 4., a block diagram illustrates 
the functional aspects of the signal generating appara- 
tus 1 0. These functional aspects are common in the in- 
dustry; therefore, the exact circuitry will not be defined. 
A voltage preregulator 90 filters noise from and regu- 

55 lates the battery voltage to a level usable by the remain- 
ing electrical circuitry of the signal generating apparatus 
1 0. In the preferred embodiment, battery voltage ranges 
from approximately +9 to +32 volts and the preregulator 
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90 delivers approximateT^^lO volt signal. A voltage 
regulator 92 receives this preregulated voltage and de- 
livers the first voltage potential on the wire 61 and the 
second voltage potential on the wire 63. In the preferred 
embodiment the first voltage source 60 is +0.7 volts and s 
the second voltage source 62 is +5.7 volts; however, it 
is recognized that numerous other voltages may be cho- 
sen without departing from the invention. In the pre- 
ferred embodiment, the voltage preregulator 90 and 
voltage regulator 92 are both located on the circuit board io 
second side 48. 

As previously stated, the resistive strip 58 is con- 
nected between the first and second voltage sources 
60,62. The movable wiper 54 forms a short circuit from 
the resistive strip 58 to the conductive strip 64. causing is 
the potentiometer 52 to deliver a DC voltage signal cor- 
relative to the position of the movable wiper 54 on the 
resistive strip 58. A wire 68 connects the conductive strip 
64 to the conditioning circuit 66 such that the DC voltage 
signal delivered by the potentiometer 52 is received by 20 
the conditioning circuit 66. 

In the preferred embodiment, the conditioning cir- 
cuit 66 includes a square wave generator 94. an inte- 
grator 96, and a comparator 98. The square wave gen- 
erator 94 receives the preregulated voltage from the 2S 
voltage preregulator 90 and delivers a square wave sig- 
nal having a predetermined amplitude and base fre- 
quency. The integrator 96 integrates this square wave 
signal and delivers a triangular wave signal having a 
predetermined amplitude and base frequency. In the 30 
preferred embodiment the triangular wave signal has an 
amplitude of +5 volts. The comparator 98 compares the 
triangular wave signal to the DC voltage signal produced 
by the potentiometer 52 and delivers a pulse-width- 
modulated signal having a duty factor responsive to the 3S 
DC voltage signal. It is foreseeable that components 
other than those used in the preferred embodiment 
could be used for generating the pulse-width-modulated 
signal. 

40 
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Industrial Applicability 

Assume that the signal generating apparatus 10 is 
mounted on the accelerator pedal of a work vehicle, not 
shown. Initially, the pedal 14 is biased to a predeter- ^ 
mined position by a pedal relum spring (not shown). At 
this predetermined position, an angle (theta) between Claims 
the lever 22 and the pedal 14 is obtuse and the signal 
generating apparatus 10 produces a pulse-width-mod- 1. 
ulated signal having a duty factor representative of the so 
initial pedal position. The engine controller 16 receives 
the pulse-width-modulated signal and calculates a de- 
sired engine speed based on the empirical relationship. 

Subsequently, if a vehicle operator desires an in- 
crease in the engine speed the operator applies a force ss 
"F" to the accelerator pedal 14. As the operator applies 
the force "F". the pedal 14 rotates relative to the vehicle 
frame 28 about hinge 18 to a second position. As the 



pedal 1 4 is displacWTrom the first position to the second 
position, the lever 22 and pin 14 rotate relative to the 
pedal 14 in a preselected direction such that the angle 
(theta) increases in magnitude. 

Rotation of the pin 24, causes the movable wiper 
54 to rotate along the resistive strip 58 between first and 
second positions corresponding to the pedal first and 
second positions, respectively. The movable wiper 54 
effectively forms a short circuit from the resistive strip 
58 to the conductive strip 64; therefor, the entire con- 
ductive strip 64 has a DC voltage potential correlative 
to the position of the wiper 54 on the resistive strip 58. 
Thus, the potentiometer 52 delivers a DC voltage signal 
over the wire 68 responsive to the conductive strip volt- 
age potential. 

The conditioning circuit 66 receives the DC voltage 
signal from the potentiometer 52 and produces a pulse- 
width-modulated signal having a duty factor responsive 
to the DC voltage signal. 

Because there is no appreciable distance between 
potentiometer 52 and the conditioning circuit 66, the ef- 
fects of electromagnetic interference on the analog sig- 
nal delivered to the conditioning circuit 66 are negligible. 
Additionally, in the event that electromagnetic interfer- 
ence or wiring harness degradation change the frequen- 
cy or the DC level of pulse-width-modulated signals pro- 
duced by the conditioning circuit 66, the engine control- 
ler 16 can be programmed to recognize invalid wave- 
forms caused by such interference and wiring harness 
degradation. 

The engine controller 16 receives the pulse-width- 
modulated signal and regulates the engines speed in 
response to the duty factor of the pulse-width-modulat- 
ed signal. The engine controller 1 6 can be programmed 
to reduce the amount of fuel supplied to the engine to a 
preselected minimum in response to invalid waveforms 
in the pulse-width-modulated signal. For instance, if any 
of the wires 40,42,44 break, short, or become discon- 
nected, a high signal is continuously delivered by the 
signal generating apparatus 10. The engine controller 
16 in turn can be programmed to reduce the amount of 
fuel supplied to the engine to a preselected minimum 
upon receiving a continuous high signal for a predeter- 
mined period of time. 



A signal generating apparatus (10) for mounting di- 
rectly on a vehicle pedal and for delivering a pulse- 
width-modulated signal responsive to the position 
of a movable mechanical member, the apparatus 
comprising a circuit board (46) having first and sec- 
ond sides (48.50); a potentiometer (52) having a 
movable wiper (54) and a stationary portion (56). 
the movable wiper (54) being in movable contact 
with the stationary portion (56), the movable wiper 
(54) and the stationary portion (56) being positioned 
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on the circuit board^^pide (43) and the movable 
wiper (54) being connected to and movable with the 
movable mechanical member; and a conditioning 
circuit (66) being positioned on the circuit board 
second side (50) electrically connected through the 5 
circuit board to the potentiometer stationary portion 
(56) and arranged to deliver the pulse-width-modu- 
lated signal responsive to the position of the mova- 
ble wiper (54) on the potentiometer stationary por- 
tion (56). »o 



8. Work vehic^^^ording to any one of claims 5 to 7, 
wherein the housing includes a moulded rotor (78) 
having first and second ends (81 ,82), the moulded 
rotor first end (81) integrally engaging the pin (24), 
the moulded rotor second end (82) being fixedly 
connected to the rotatable wiper (54); and a return 
spring (84) having first end (86) connected to the 
moulded rotor (78), a second end (88) connected 
to the housing (70), and being arranged to bias the 
moulded rotor (78) to a preselected position. 



2. Apparatus according to claim 1 , wherein the poten- 
tiometer stationary portion (56) includes a resistive 
strip (58) connectable between a first voltage po- 
tential (60) and a second voltage potential (62) high- 
er than the first voltage potential (60); and a con- 
ductive strip (64) connected to the conditioning cir- 
cuit (66). 

3. Apparatus according to claim 2. wherein the mova- 20 
bie wiper (54) forms a short circuit from the resistive 
strip (58) to the conductive strip (64) at a position 
where the movable wiper contacts (54) the resistive 
strip (58). 

25 

4. Apparatus according to any one of the preceding 
claims, wherein the wiper (54) is a rotary wiper. 

5. A work vehicle comprising a work vehicle frame 
(28); a pedal (14) having a pin (24). the pedal (14) 30 
being pivotally movable relatively to the work vehi- 
cle frame (28) between first and second positions. 

the pin (24) being positioned on the pedal (14) and 
rotatable relatively to the pedal (14) by rotating 
means (20,22) in response to movement of the ped- 3S 
al (14) relative to the work vehicle frame (28); and . 
an apparatus according to claim 4 wherein the me- 
chanical member is the pin (24). 

6. Workvehicle according to claim 5, including a hous- 
ing (70) of a size sufficient for containing the condi- 
tioning circuit (66). the potentiometer (52), and the 
circuit board (46); and a means (74) for hermetically 
sealing the conditioning circuit (66), the potentiom- 
eter (52), and the circuit board (46) within the hous- ^5 
ing (70). 

7. Work vehicle according to claim 5 or claim 6, where- 
in the pin rotating means (20,22) includes a rigid 
base plate (20) having an angled portion (32), the 
angled portion (32) being fixed relatively to the ve- 
hicle frame (28); and a lever (22) having first and 
second end portions (23,25), the lever first end por- 
tion (23) being fixedly connected to the pin (24), and 

the lever second end portion (25) having a roller 5S 
(36) in contact with and movable along the base 
plate angled portion (32) in response to movement 
of the pedal (14). 



Patentanspruche 

1. Eine Signalerzeugungsvorrichtung (10) zur direk- 
ten Anbringung an einem Fahrzeugpedal und zum 
Liefern eines impulsbreitenmodulierten Signals an- 
sprechend auf die Position eines bewegbaren me- 
chanischen Gliedes. wobei die Vorrichtung folgen- 
des aufweist: 

eine Schaltungsplatte (46) mit ersten und zwei- 
ten Seiten (48, 50); 

ein Potentiometer (52) mit einem bewegbaren 
Schleifarm oder Schleifkontakt (54) und einem 
statioharen Teil (56), wobei der bewegbare 
Schleifer (54) in bewegbaren Kontakt mit dem 
stationaren Teil (56) steht. wobei der bewegba- 
re Schleifer (54) und der stationare Teil (56) auf 
der ersten Seite (48) der Schaltungsplatte po- 
sitioniert sind, und wobei der bewegliche 
Schleifer (54) verbunden ist mit und bewegbar 
ist mit dem bewegbaren mechanischen Glied; 
und 

eine Konditionlerschaltung (66), die auf der 
zweiten Seite (50) der Schaltungsplatte positio- 
niert ist. die Ober die Schaltungsplatte elek- 
trisch mit dem stationaren Tell (56) des Poten- 
tiometers verbunden ist und derart angeordnet 
ist, da3 sie ein impulsbreitenmoduliertes Signal 
ansprechend auf die Position des bewegbaren 
Schleifer (54) an dem stationaren Teil (56) des 
Potentiometers liefert. 

2. Vorrichtung nach Anspruch 1 , wobei der stationare 
Teil (56) des Potentiometers einen Widerstands- 
streifen (58) aufweist. der verbindbar ist zwischen 
einem ersten Spannungsspotential (60) und einem 
zweiten Spannungspotential (62). das hoher ist als 
das erste Spannungspotential (60); und einen Leit- 
streifen (64) aufweist, dermitderKonditionierschal- 
tung (66) verbunden ist. 

3. Vorrichtung nach Anspruch 2. wobei der bewegbare 
Schleifer (54) einen KurzschluR von dem Wider- 
standsstreifen (58) zu dem Leitstreifen (64) bildet. 
und zwar an elner Position, wo der bewegbare 
Schleifer (54) den Widerslandsstreifen (58) kontak- 
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tiert. 

4. Vorrlchtung nach einem der vorhergehenden An- 
spruche, wobei der Schleifer (54) ein Drehschleifer 
ist. 

5. Ein Arbeitsfahrzeug, das folgendes aufweist: einen 
Arbeitsfahrzeugrahrnen (29); ein Pedal (14) mit ei- 
nem Stift (24), wobei das Pedal (14) schwenkbar 
relativ zu dem Arbeitsfahrzeugrahmen (28) beweg- 
bar ist, und zwar zwischen ersten und zweiten Po- 
sitionen, wobei der Stift (24) an dem Pedal (14) po- 
sition iert ist und drehbar ist bezuglich des Pedals 
(14), und zwar durch Drehmittet (20. 22) anspre- 
chend auf die Bewegung des Pedals (14) bezuglich 
des Arbeitsfahrzeugrahmens (28); und eine Vor- 
richtung gema3 Anspruch 4, wobei das mechani- 
sche Glied der Stift (24) ist. 

6. Arbeitsfahrzeug nach Anspruch 5. das ein Gehause 

(70) mit einer Gr63e aufweist, die ausreicht zum 
Aufnehmen der Konditionierschaltung (66), des Po- 
tentiometers (52) und der Schaltungsplatle (46); 
und Mittel (74) aufweist, zum hermetischen Abdich- 
ten der Konditionierschaltung (66), des Potentio- 
meters (52) und der Schaltungsplatte (46) innerhalb 
des Gehauses (70). 

. 7. ' Arbeitsfahrzeug nach Anspruch 5 Oder 6, wobei die 
Stiftdrehmittel (20, 22) folgendes aufweisen: 

eine starre Grundplatte (20) mit einem abge- 
winkeiten Tell (32), wobei der abgewinkelte Teil 
(32) fest bezuglich zum Fahrzeugrahmen (28) 
ist; und 

einem Hebel (22) mit ersten und zweiten End- 
teilen (23, 25), wobei der erste Endteil (23) des 
Hebels fest mit dem Stift (24) verbunden ist und 
der zweite Endteil (25) des Hebels eine Rolle 
(36) besitzt, die in Kontakt steht mit und beweg- 
bar ist enllang des gewinkelten Teils (32) der 
Grundplatte, und zwar ansprechend auf die Be- 
wegung des Pedals (14). 

8. Arbeitsfahrzeug nach einem der Anspruche 5 bis 7, 
wobei das Gehause einen geformten Rotor (78) mit 
ersten und zweiten Enden (81 , 82) aufweist, wobei 
das erste Ende (81) des geformten Rotors Integral 
in Eingriff steht mit dem Stift (24), das zweite Ende 
(82) des geformten Rotors fest verbunden ist mit 
dem drehbaren Schleifer (54); und eine Ruckholfe- 
der (84) aufweist, mit einem ersten Ende (86). das 
mit dem geformten Rotor (78) verbunden ist, einem 
zweiten Ende (88), das mit dem Gehause (70) ver- 
bunden ist und so angeordnet ist, da3 sie den ge- 
formten Rotor (78) in eine vorgewahlte Position vor- 
spannt. 



1. Appareil generateur de signal (10) destine k etre 
monte directement sur la pedale d'un vehicule pour 

5 fournir un signal a modulation de largeur d'impul- 
sion correspondant a la position d'un element me- 
canique mobile, Tappareil comprenant : une carte 
de circuits imprimes (46) possedant des premiere 
et seconde faces (48, 50) ; un potentiometre (52) 

10 possedant un contacteur glissant (54) et une partie 
fixe (56), le contacteur glissant (54) etablissant un 
contact mobile avec la partie fixe (56), le contacteur 
glissant (54) et la partie fixe (56) etant situes sur la 
premiere face (48) de la carte de circuits imprimes 

»s et le contacteur glissant (54) etant relie k, et mobile 
avec, I'element rriecanique mobile ; et un circuit de 
traitement (66) situe sur la seconde face (50) de la 
carte de circuits imprimes, connecte electriquement 
par i'intermediaire de la carte de circuits imprimes 

20 k la partie fixe (56) du potentiometre et agence pour 
fournir !e signal a modulation de largeur d'impulsion 
correspondant k la position du contacteur glissant 
(54) sur la partie fixe (56) du potentiometre. 

2S 2. Appareil selon la revendicatlon 1, dans tequei la 
partie fixe (56) du p6tentiom6tre comprend : une 
bande resistive (58) que Ton peut brancher entre un 
premier potentiel (60) et un second potentiel (62) 
superieur au premier (60) ; et une bande conductri- 

30 ce (64) connectee au circuit de traitement (66). 

3. Appareil selon la revendication 2, dans lequel le 
contacteur glissant (54) forme un court-circuit entre 
la bande resistive (58) et la bande conductrice (64) 

35 k Tendroit ou le contacteur glissant (54) touche la 
bande resistive (58); 

4. Appareil selon Tune quelconque des revendications 
precedentes. dans lequel le contacteur (54) est un 

^0 contacteur tournant. 

5. Engin de travaux comprenant : un chassis (28) de 
Tengin de travaux ; une p6dale (14) possedant un 
pivot (24), la pedale (1 4) pouvant pivoter par rapport 

45 au chassis (28) de I'engin de travaux entre des pre- 
miere et seconde positions, le pivot (24) etant place 
sur la pedale (14) et pouvant tourner par rapport k 
la pedale (14) grace k des moyens de rotation (20, 
22) en reponse au mouvement de la pedale (1 4) par 

so rapport au chassis (28) de Tengin de travaux ; et un 
appareil selon la revendication 4. dans lequel I'ele- 
ment mecanique est le pivot (24). 

6. Engin de travaux selon la revendication 5. 
ss comprenant : un boitier (70) d'une taille sufflsante 

pour contenir le circuit de traitement (66), le poten- 
tiometre (52) et la carte de circuits imprimes (46) ; 
et un moyen (74) pour sceller hermetiquement le 
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circuit de traitemen 




lepotentiomelre (52) el la 




carte de circuits imprimes (46) dans le boitier (70). 

7. Engin de travaux selon la revendication 5 ou 6, dans 
lequel les moyens de rotation (20. 22) s 
comprennent : une plaque d'appui rigide (20) pos- 
sedant une partie oblique (32), la partie oblique (32) 
etant fixe par rapport au chassis (28) de Tengin ; et 

un levier (22) possedant des prenniere et seconde 
extr6nnit§s (23. 25), la premiere extremite (23) du io 
levier etant liee fixement au pivot (24) et la seconde 
extremite (25) du levier possedant un galet (36) en 
contact avec. et mobile le long de la partie oblique 
(32) de la plaque d'appui en r^ponse au mouvement 
delapedale (14). 

8. Engin de travaux selon Tune quelconque des reven- 
dications 5 a 7, dans lequel le boitier comprend : un 
rotor moule (78) possedant des premiere et secon- 
de extremites (81. 82). la premiere extremite (81) 20 
du rotor moule etant solidaire du pivot (24). la se- 
conde extremity (82) du rotor moule §tant llee fixe- 
ment au contacteur tournant (54) ; et un ressort de 
rappel (84) ayant sa premiere extremite (86) liee au 
rotor moule (78), sa seconde extremite (88) liee au 2S 
boitier (70) et etant dispose pour solliciter le rotor 
moule (78) vers une position predeterminee. 
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